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The ACI rat is uniquely susceptible to estrogen (E2) induced mammary carcinogenesis while the
BN and genetically related COP rats are not as susceptible. Genetic studies utilizing these strains
have allowed us to identify a region on rat chromosome 5, containing p/ 6°*"24 that confers
susceptibility to E2 induced mammary cancer. PI 6°123 has been identified as a tumor
suppressor gene that functions as an inhibitor of CDK4 and CDK6 and controls the G,/S
transition of the cell cycle (1). Loss of pl6°%"?® expression has been shown to occur in human
breast cancer and is most commonly reported to be due to hypermethylation (1). We have
previously demonstrated that the expression of p16°*™ is dramatically down regulated at the
protein level at an early stage of E2-induced mammary carcinogenesis, whether or not this

occurs at the mRNA level and the mechanism behind this down regulation has yet to be
identified. Our hypothesis is that the mRNA levels of p16°%"* decrease upon exposure to E2 in
the ACI strain in the focal regions of atypical hyperplasia, carcinoma in situ, and invasive
carcinoma. In addition, we hypothesize that the mRNA levels in the BN and COP strains will
not decrease upon the same time of exposure to E2. Furthermore, we hygothesize that this loss
of expression is due to methylation of the promoter and exon1 of p16°*"** in an estrogen
dependent manner. To begin to address this hypothesis, we proposed to determine the effect of
E2 on the mRNA expression of p16°*?® in mammary tissue of the ACI, COP and BN strains, to
determine the methylation pattern of the promoter and exon 1 of pI6°*"* in the ACI, COP and
BN strains of rats in normal, lobular hyperplasia, atypical hyperplasia, carcinoma ir situ, and
invasive carcinoma.

Differences in Methylation of DNA from nontumor and tumor tissue from E2 treated ACI
rats. Experiments from the previous reporting period indicated differences in the methylation
status from nontumor and tumor tissues from E2 treated ACI rats. These experiments were
repeated in F1 (ACI x BN) in order to generate some preliminary data on differences in
methylation that may occur in the ACI and BN rats due to polymorphisms. As shown in figure
1, the ACI allele is significantly more methylated than the BN allele in the tumor tissues in the
F1 population, while there was no significant difference in the nontumor tissues.

Polymorphisms lead to changes in p16°*"** expression in the ACI, BN, and COP rats in
mammary, pituitary, thymus, lung and spleen tissues. Using ACI, BN, and COP rats as well
as congenic rats in which the p/ gedkna region from the BN or COP rat was replaced by the same
region in the ACI (labeled Emcal). These rats were used to determine if the polymorphisms lead
to changes in expression or if another epistatic factor is playing a role. In all cases there was no
difference in the Emcal strains and the background strain in which it was generated. This
indicates that the polymorphisms between ACI, BN, and COP lead to changes in p16°%*
expression.

Key Research Accomplishments
¢ Determined methylation status of F1 E2 treated rats
e Determined expression of pI6°*™** in ACI, BN, COP and Emcal rats

Reportable Outcomes
None

Conclusions
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The gko}ymorphisms we identified previously lead to changes in methylation and expression of
pl6“

Due to difficulties with my current mentor, I have decided to not continue in the laboratory of
James Shull and will be pursuing other opportunities.

References
1. Rocco, JW, D. Sidransky. 2001. P16 (MTS-1/CDKN2/INK4a) in Cancer Progression. Exp. Cell Res. 264:
42-55




BN Tumor

1 3 54 6 8 101214 16 18 2022

ACI Tumor

13 52 6 8 101214 16 18 2022

Bartsch (Beckerbauer), Lois M. DAMD17-03-1-0466

.
NSS4
>
'8
,_0,_0808, 8,
) XX
e o8,
Cof 3 4
4 o.M. - 0.-
KLY

o

o
LYY
>
ese
.8
Iy

»,
X
'
s

9,
o)
»oe

_._
3,
I3-3 ., ! .

00008080
IOOPPOIHE
INPIDOS

..
o
&

DS BEt
PP PREE -

FORREC A

3

> DOOOIENH 3

PR DOS S

Ll Lgreress
PEE VPP E e 0000.0.“‘0% R 2R S S K Y A 2

seserenen
P R PR
bress s
L N e

(SO0 DOBee
PR - RS

-
POPE. SO 4
PROPRPOI
'R SN00 SPNIINNNN
CLXCX XXX LY XXX
ey ae s e

CXTEEL XX

IROSDODRN
gt es e

RIS EW, SENCS SN

CUEXIL N X0 CX LR L

Wil

»
-

L

2t
e

the ACI

mn

th grey are CpG sites that are not found

BN Nontumor

13 526 8 101214 16 18 2022
2 457 9 1131517192123 2 4 5067 9 11131517192123 2 4 557 9 111315171921 23 2 4 5067 9 1113 1517 19 21 23

ACI Nontumor

13 526 8 101214 16 18 2022

19

2147

les filled w

1rc

les are not methylated and ¢
or BN rat due to polymorphisms.

and CpG sites are labeled on the top of each set of tissues. Closed circles are methylated, open
circ i

Figure 1. Methylation status of F1 tumor and nontumor tissue. Rat number is on the far right
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Figure 2. Expression levels of p/ in mammary (A), spleen (B), lung (C), thymus (D) and
pituitary (E). Bars with the same letters are not significantly different in expression.




